INTRODUCTION
diets are less likely to fulfill the nutritional needs of the patient, it has been suggested that they should be employed as a transition diet for a few days only, or that they should be combined with energy and nutritional supplementation (8) .
Wright et al. (9) have analyzed the diets most commonly prescribed to elderly patients in two American hospitals (general; soft; hyposodic -2g of salt/ meal, 1500Kcal, 60g protein; full liquid; and clear liquid) and found that most of the modified diets were deficient in vitamins and minerals, although they supplied adequate energy, protein, and vitamin A levels.
Montoya et al. (10) have reported that in some cases the puréed diet does not present the same protein content as the normal diet. In fact, bromatological analysis revealed a variation in calorie and protein concentration of 64-78 kcal/100g and 5.3-4.5g/100 g, respectively.
The loss of micronutrients during food preparation is extensively discussed in the literature (11) (12) (13) (14) . However, there are few studies comparing the macronutrient content of diets. According to Rodgers (15) , food preparation does not lead to significant reduction in the amount of macronutrients.
Considering that (i) nutritional composition is a crucial factor during the design of balanced hospital diet plans, (ii) the main meals (lunch and dinner) correspond to the largest energy and nutrient intake within a 24-hour period, and (iii) literature works on the nutritional composition of diets delivered to hospital patients are scarce (16, 17) , the present work aimed to compare the nutritional composition of the main meals of the normal hospital diet with those of texture modified diets (soft, puréed, and liquid).
MATERIALS AND METHODS
A 200 g sample of each food item comprising the main meal of the normal, soft, puréed, and liquid hospital diets was collected on three random days in the portioning area of a Hospital Food and Nutrition Unit (HFNU).
Immediately after collection, the food samples (rice, beans, complements, meat, and desert, and soup, in the case of pureed and liquid diets) were weighed separately, homogenized in a blender, and dried in an oven equipped with air flow (80ºC) for a period of up to 72 h. The dry samples were then triturated and used in further tests. Three five-gram aliquots of the homogenate were collected separately, for determination of the moisture content of the samples. Analysis of the ash and macronutrient contents of each preparation was accomplished in triplicate, according to the procedures described in Analytical Standards of the Adolfo Lutz Institute (18). The energy content was measured in a calorimetric pump, and the carbohydrate content was determined by calculating the difference between the total calorie content and the energy due to lipids and proteins.
Diet texture is generally modified by increasing the time during which the normal diet is cooked, which is commonly associated with elevated water content. In the case of the soft diet, rice is served in the same way as in the normal diet; beans are liquefied; complements, meat, and desert have a soft texture. As for the puréed diet, rice is overcooked; beans are liquefied; complements are served as purees; and meat is minced, liquefied, or shredded. Liquid diets consist of soup only, which is composed by meat, vegetables, and rice or spaghetti, accompanied by jelly, flan, or pudding.
The mean energy, macronutrient, moisture, and ash contents found in the triplicate analysis were converted to the quantities per capita established for each food item constituting the diets served by the HFNU. The per capita values were 150 g rice, 60 g beans, 60 to 80 g meat (depending on the preparation process), 60 to 80 g complement (depending on the preparation process), 80 to 100 g dessert (except for the liquid diet), 30 g salad, 200 g soup for the puréed diet, 400g soup for the liquid diet, and 160 g dessert for the liquid diet.
To obtain the composition of the main meal of each diet, the values achieved for each food item included in a specific diet were added in terms of their respective per capita values. Next, the mean total energy and macronutrient content of each diet was calculated. Preparations common to the normal, soft, and puréed diets were also compared.
In order to determine the percent variation between the texture modified diets and the normal diet, the following formula was employed:
% variation = [(normal diet value -texture modified diet value) / normal diet value] x 100 STATISTICAL ANALYSIS The mean energy, macronutrient, moisture, and ash contents of each texture modified diet were compared with those of the normal diet by non-parametric KruskalWallis test followed by Dunn's post. The significance level was set at p<0.05. Data were analyzed using the Statistical Package for the Social Sciences® (SPSS) software, version 15.0.
RESULTS
Compared with the normal diet, the puréed and liquid diets were the ones with the most reduced energy (31.4% and 39.9%, respectively), protein (45.4% and 79.8%, repectively) and lipid (41.0 and 76.0%, respectively) contents. However, statistical significance was observed in the case of the liquid diet only. Furthermore, the liquid diet presented significant variation in lipid and proteins contents, with the percent variation increasing with decreasing diet consistency (table 1) .
The carbohydrate and ash contents of the various analyzed diets were not statistically different, compared with the normal diet. The moisture content of pureed diet was statistically different only from soft diet (table 1) .
Separate analysis of the food items rice and beans showed that, compared with the normal diet, the rice served in the puréed diet provided lower energy content (63.2% variation), as well as decreased macronutrient and ash values, while the moisture content was higher (49%). Statistical differences between the pureed and normal diets were found only for the moisture content and between puréed and soft diets were found for the lipid content. The nutritional compositions of the rice portions served in the soft and normal diet were not statistically different (table 2) .
With respect to the beans served in the analyzed diets, there was no significant variation in the nutritional composition of this food item in terms of energy, macronutrient, moisture and ash contents (table 3) .
DISCUSSION
Texture modified hospital diets present reduced energy and macronutrient contents compared with the normal diet. The main alterations in protein and lipid contents (reductions larger than 75%) can be detected in the case of the liquid diet.
As for the different methods of preparation of the food items rice and beans, the overcooked rice served
TABLE 2
Comparison between the rice served in the normal diet and in texture modified diets -Calorie and macronutrient content (per 100 g) and percent variation. in the puréed diet exhibits higher moisture content, as expected. This is because a larger amount of water is utilized during its preparation, compared with the quantity employed in the preparation of the rice served in the normal diet. Some studies evaluating cooking methods have demonstrated that heating can alter the moisture, protein, fat, and ash contents of food items, owing to the loss of nutrient and water (19, 20) . Food processing may also influence the lipid content of diets, since part of the lipids can adhere to the walls of the container employed during food preparation (21, 22) . In the case of hospital diets, additional modifications arising from the handling necessary for the desired texture to be achieved may also occur.
Normal diet
The relationship between ash content, cooking method, and other food components is not yet clear. Gall et al. (23) worked with fish fillet from different species and reported that heating resulted in lower moisture values, which consequently impacted on the ash content.
Using indirect analysis, Moreno et al. (24) identified inadequate energy (1339 Kcal), protein (58 g), and vitamin and mineral (vitamin C, iron, and calcium) contents in the case of the main meals of puréed diets designed for dysphagia patients.
The insufficient energy and macronutrient contents of the diets analyzed herein imply that there might also be deficient supply of vitamins and minerals, making the provision of nutrients according to the recommendations included in the Dietary Reference Intakes (DRIs) difficult. Therefore, texture modified diets should only be prescribed for individuals with clinical conditions that demand this dietary modification (25 -27) .
A study assessing the nutritional status and food intake of hospitalized patients detected that only 25% of the inpatients at nutritional risk had their energy and protein requirements met (28) . Diet presentation, palatability of the preparations, and monotonous menus may further impair compliance of inpatients with the prescribed diet (25) . Hamilton et al. (26) reported that hospitalized patients considered that approximately 1/3 of texture modified diets were unattractive.
An investigation comparing the energy and nutrient intake of patients on three different types of diets revealed that those who received soft or puréed diet had lower energy, protein, calcium, and fiber intake compared with individuals following the normal diet (27) .
Some authors hold the view that modified diets should provide the same energy and protein content as the normal diet (29) . A variation of approximately 10% in macronutrient content might be acceptable for a healthy individual; however, this variation is considered an important nutritional risk factor in the case of inpatients requiring stricter control of nutrient intake (17) .
Apart from the fact that the preparation of texture modified diets induces variation in nutritional composition, food composition tables do not furnish information about the contents of these modified foods. This impairs calculation of the real energy and nutrient contents of the diet and leads to errors in the estimation of nutritional values (30) .
Taking into account the alterations in the nutritional
TABLE 3
Comparison between the beans served in the normal diet and in texture modified diets -Calorie and macronutrient content (per 100 g) and percent variation. contents of foods inherent to the preparation of texture modified diets, as described in the present work, approaches ensuring that the amount of energy and nutrients of the puréed and liquid diets delivered to hospitalized patients are similar to those of the normal diet should be undertaken. Increased food portions might promote larger food intake, as demonstrated in many literature works (31, 32) . However, the effect of larger food portions on the satiety of inpatients is not yet known. Indeed, some authors have shown that larger food portions might lead to the notion that a lot of energy will be consumed, culminating in lower food ingestion. According to Porrini et al. (33) , feeding habits can be influenced not only by what individuals consume, but also by what individuals think they are consuming. Other studies have demonstrated that food portion has a larger effect than energy intake in the short-term (34, 35) .
Normal diet
The provision of nutritional supplements in the form of snacks, prepared from natural food or industrialized products and served between the main meals, can help maximize intrahospital food ingestion. This strategy works by supplying the energy and the specific nutrient that is lacking in the patient's diet. Indeed, Johnson et al. (36) have reported a total offer of 1792 Kcal by serving pureed food and snacks between meals.
Another possible approach would be increasing the energy density of hospital meals (27, 37, 38) which could be achieved by adding ingredients containing a larger amount of calories within a small volume during food preparation. Examples of such ingredients are sugar, oil, milk cream, mayonnaise, and flour, among others.
CONCLUSION
It has been shown that decreased diet consistency incurs lower energy supply, which is a consequence of reduced macronutrient content. This result points to the need for revising the standardization of texture modified diets, so that recipes can be adapted and the nutritional density and volume of the preparations served in the main meals can be adjusted according to the nutritional requirements of the patient.
Some approaches can be suggested, in order to ensure nutritional adequacy of texture modified diets and diminish the nutritional risk of inpatients. Firstly, larger portions of food items could be served in the main meal, but care should be taken so as not to induce early satiety and inhibit complete ingestion of the meal. Secondly, food based on natural food items and/or industrialized products could be made available to patients between meals. Finally, the energy density of the preparations could be increased.
RESUMEN
Objetivo: Comparar la composición nutricional de las comidas principales en la dieta hospitalaria en general con los de las dietas modificadas para la consistencia (blanda, puré y líquida). Metodología: Se determinó el contenido de cenizas, humedad, nutrientes y energía de los alimentos de la comida principal de las dietas hospitalarias recogidas. Los valores fueron convertidos a cantidades per cápita establecidas para cada alimento de cada dieta y sumados con el fin de estimar el total ofrecido por la comida principal. Resultados: Las dietas líquida y puré tuvieron más humedad, reducción de 41 a 76.0% del contenido de grasas, reducción de 45.4 a 79.8% del contenido proteico y de 31.9 a 39.9% de la energía total. Conclusión: Las dietas de consistencia modificada presentaron una reducción en el contenido de energía y macronutrientes, encontrándose los principales cambios en la dieta líquida, lo que culminó en una probable disminución de la ingesta de micronutrientes.
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